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TITLE: New Soviet computers 


PERIODICAL: Liteynoye proizvodstvo, no, 4, 1962, 8 - 10 


> TEXT: The author deseribes a number of new Soviet small-sized computers 
: ‘(t= three small-size digital and 2 original electrical analog computers - exhibited . 
a ‘at the Moscow Exhibition of Achievements of the USSR National Economy (VDNKh) . 
The "Razdan-2" model is the first small-size transistorized Soviet computer. The. . 
useful average time of the "Razdan-2" computer amounts to 18 h within ath, The ~ 
number structure consists of 29 mantissa digits, two digits for the number sign, 
five digits for order determination and two digits for the sign order. The 
number range (decimal) of the computer extends from + 109 to t 10-8; it nas % | 
order code digits, The average capacity per second of this computer is 4 000 of 
~- 5,000 arithmetic operations, The author presents some technical details of X 
the "Razdan-2" computer, The second computer being shown at the exhibition was 
the "Setun'" model, which 15 intended for small computing centers and offices. 
The computer uses the ternary computing system which, f; the capacity view- 
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point, is the most efficient, The calculations are carried out by 18-digit terna- 
‘ry numbers with fixed points, whch corresponds to some eight decimal digits. The 
command system is of the one-address type, The average computing rate depending . 
on the conversion frequency on the magnetic drum amounts to 1,000- 4,000 one- 
-address operations per second, The number and command input is effected in 
Series, The electronic and switching circuits of the "Setun'" computer consists 
of ferrodiode cells, The third digital computer exhibited was the "Minsk 1" 
' model, an improved and modified design of the "M-3" computer, The arithmetic 
i system of the "Minsk 1" computer operates according to the multiple series prin- | 
“{ @iple, The computing process is carried out with 30 binary digits, presented in 
; the natural form with fixed point, the command system is of the two-address type, 
“y The capacity of the "Minsk 1" computer amounts to 2,000 - 3,000 arithmetic opera- 
; + tdons per second, The author then presents a description of the "YC" (USM) 
“Ff .. + grid electric integrator, intended for the solution of some equations of mathe- |. 
. + 1 matical physics, It is used in. the investigation of processes ‘described by equa- 
/ _ tions in partial derivations of the elliptic and parabolic type, Also the : 
j | °MH~11 (MN-11) analog: computer shows great prospects in the practice of labora- 
vB | .tory work, It has been developed for automatic searching of optimum solutions of 
i | ‘preset criteria by the minimization and scanning methods, A brief description of 
i. . + . this computer design is given by the author, There are 5 figures, 
“u_Card 2/2 
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speed 4000-5000 arithnetical 
point, external magnetic 
or comands, 


minute. Coding: b 


erational 


per second, floating decinal 


binery- decimal 


system Lor output, eisht-d igit =Or comlainis. ax, ambient tempera- } 
ture not greater than 2593 at air rel. hum. of 70%. vower consump - X 
tion 2.5 to 5.0 lav, 23 Small, single aoe) digital computer 
"CemyHb" tio etun' ). Yirst in the vorld to use ternary systen. 
Speed: 1,000 to 4,000 opezations/sec. Serics operation, ferrite 
and diode ciitehig circuits, sStavilized 35-phase sun: oly, power con- 
sumotion Les than 2.5 lar. 3) Series sroduced vacuum-valve computer 
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_Pukck~ 1" Qlinsk-1). varallel-series operati on, binary systen 
Speed 2,000-5,000 onera us/sec, external Storage of about 66,00 
numbers. Supply: S-pha zi stabilized, Consumption: ee 
than 14 lw. 64) 2. uni cue special: wed crid- ~intes: srator typ: 
computer "ycm" CUsIi) for solving ; roislens described by par 
vativée equations of elliotical anc varabolic types in Shar ysics, 
en of clasticlity, subdterrancan ace wlies, acro- and hydro oc yilan- 
ies, radio and electrical engineering, es aa muclear power, 
a ree optics, etc. Yhe grid has 2916 aodes uWoO more may oe 
comected in parallel, Boundary concitions are set either by induc- 
tance potential dividers or v resolver transformers. ‘The transients 
ore taken from a CR’. 5) 4 serios produced analog computer MH-LL 
G@l+LL) vith automatic eodech o£ the solution satisfying certain 
preset criteria realises many solutions for di fferent valucs of the 
variables aad automaticelly Finds the optimal one. ‘the computer can 
be used for solving systcas of dilforential equations of uy to the 
Sth order. Speed: 56-103 oes solutions/sec; the computer has a few 


Clectromcenanical coron- . Standard 3-yhase 380/226 v supply, 
consumption about 10 Inv. ‘Phe mechanical presentation of every com- 


ausge oh deserivec, “here ore 5 figures. 
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AUTHOR: Loskutov, ¥.1. 
RR a 
T1ITLa: New electronic computers 
5S 
- PEXLODICAL: Stanki i instruwent) no. 6, 1962, 1-3 
t TEXT: A brief general description is given of the design features of 4 sinall 
Ress couputers destined for local computing centers, scientific and industrial orga- 


nizations, evc. (1) The " Pagqau-2" ("Razdan-2"), a universal digital computer 

with seiniconductor elements and ferrites, has a binary system with a floating 

coma, and performs 5,000 operations/sec. The input is automated oy means of 

a punched tape reader, and the output by means of printing. wheels. (2) The Zr: 
" @Cetynp * (Vsetun'), a ternary digital computer easily rearrangeable for 
controlling production processes, has a sequential one-address system with fixed 
coma; the basic element of the logic and switching circuits is a simple small 
ferrodiode; 24 different comands are possible; the mean speed is approximately 

1,000 arithmetical operations/sec, and the accuracy equivalent to 8~-figure- 

decimal numbers. The memory system has ferrite cores and a inagnetic storage 
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drum. The interpreting program system permits using the drum as an operator 
memory and conducting special operations, such as automatic conversion of 

numbers into semilogarithnic form with floating conma, conversion of numbers 
from the decimal system into ternary and vice versa, and computation of -func- 
tions such as sin x, lg x, e*. The data input is carried out by a photoelectric 
reader frou a five-position punched tape, thg output by a printer, printing “ 
7 digits/sec. ‘The computer occupies 20-25 m” floor space, and is ,controllec 
from a special panel. (3) The " MuweK -1" (Minsk-1") with tube circuitry 
consists of an arithmetic system, operative ferrite-core storage, external 
magnetic tape storage, input and output units, a feed unit, and a unit for 
preparing input data. ‘fhe basic units operate on the series-parallel prin- 
ciple; the computing system is binary with fixed comma and a two-address con- 
mand circuit producing 23 vasic commands and 101 modifications... The mean 
computing speed is 2,000-2,600 arithmetical operations/sec, and the output dava 
are printed by a §MM-26 (3PM-20) high-speed printer on paper tape iii one 
colunu:, in decimal-or in octal system, with a maximun of 20 munbers/sec. Con- 
_trols are provided on the main control board for switching the computer over 

co Giiferent work, adding information and commands, reading the contents of any 
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of the jemory cells, and starting and stopping separate units. All equipient 
is placed inside five cabinets. (4) The MH ~-11 (MN-11), an analog couputer 
With automatic scanning for optimuwn process data, will be used for automatic 
control of industrial processes. It automatically selects solutions according 
to preset conditions, iaodulates 1onlinecar conventional difverential equation 
systems up to the 6-9th order, and also permits manual selection of parameters. 
The main components are an electric model, memory and computing units, and a 
special control unit for logical operations. The scanning process is observed 

by an electron beam indicator with a screen showing up to four variables. The we 
MN-11 performs 50-100 complete solutions/sec. There are 4 figures. 4 
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Automation of engineering and economic calculations by new means of 
calculating techniques. Trakt. i sel'khozmash, no.23;21--23 F '64, 
(MIRA 17:3) 
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AUTHOR: Loskutov, V. I. (Candidate of technical sciences) 


iB ERE inn: 


TITLE: New computers 


SOURCE: Liteynoye proizvodstvo, no. 6, 1964, 19~22 
TOPIC TAGS: computer, electronic computer, universal computer, | 
specialized computer, digital computer, electronic digital computer, ; 
transistorized computer, integrator, ferrite core memory, complex 

mathematical problem, engineering problem, planning economic problen, 
business calculation 


i) 
ABSTRACT: Five new types of electronic univarsal and specialized | 
computers are described, The "Minsk=2," a medium-class digital ; 
electronic computer,consists of several separate units combined 
according to the user's requirements. It can be used for payroll 
diabursements, inventorias, interplant planning, statistics, and 
other business and economic problems. It its also capable of solving . 
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all types of complex Mathematical problems, The operational memory’ 
of the "Minsk=2" is equipped with ferrite cores and has a capacity 

of 4096 thirty-seven-bit numbers; the external storage uses a 
magnetic tape with a 400,000 number Capacity. Four such storages 

may be connected simultaneously to the computer, The computer pers 
forms 5000—6000 Operations per second, at the rate of 12 wsec 

for summations with fixed points and 72 psec for those with floating - 
points; multiplications and divisions require 200 and 624 usec, : 
respectively. <A special "program-interruption" unit makes it 

possible to bring large amounts of information inte the printing unit 
simultaneously with the computations going on, which greatly increases 
the speed of operations, The "Minsk~22," which is under development, 
is a modification of the "Minsk-2" and is for use in planning, 
statistical Calculations, and accounting, It can be fed from 
perforated cards at the rate of 250 cards permnute, and can use 

Cards prepared for Processing on "Strela" and "Ural" computers, 

| The internal mMamory i5 the sama aa in tha "Minske2"s cha external 

' storage has a Capacity of up to 5 million numbers. The “Promin',” 

i a recently daveloped small-size electronic digital computer for 


‘industrial use, .is said to bea easy and economical to operate. Its 
Card 2/4 
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electronic switching and calculating circuits are transistorized. : 
The “Promin'” is used for the automation of engineering computations | 
| of average complexity. It can perform summations in 1 usec and | 
| multiplications in 10 psec. The EGDA-9/60 is an experimental \ 
i the solution of two-dimensional and symmetrical : 
problems described by Laplace equations. Its range of specialized 

' operations is very wide, and includes stresses, hydraulics, potential 
| fields, conformal mapping, and new problems of mathematical physics.! 
\ 
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The EASP“S is 4 specialized computer for investigating and designing: 

various objects operating under the effect of random actions. The 

EASP-S uses correlation and spectral analysis of data recorded and | 
fed in the form of curves or of voltages. It is used to calculate 
correlation and mutual correlation functions, functions of spectral! 
and mutual-spectral density, Fourier geries coefficients, etc. 
Separate units of the EASP=S can bousal independently ag data units and 
transmitters, as a two-channel magnetic recording device, or a8 

: a delay line and a generator of sine and, cosine infralow-frequency 

i voltages. The frequency range in the real-time, scale lies between 

0’ and 1000 cps ,and in the computer scale, between 0 and 50 cps. Orig. 

Leaats hee! 4 figures. : 
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" MTTTE: New electronic calculating machines for engineering and industrial uses 
SOURCE: Stenid 4 ee 1, 1964, 26-28 . 


TOPIC TAGS: digitsal canputer, transistor, .4nput tape, memory core storage, ; 
, single address S 


“-. ABSTRACT: THe range and operational features of two digital canputers have been 

described. The first, called the "Minsk 2", is constructed om the block principle | 

and fully transistorized. It has a double nanenclature, a dualeaddress control 

system, and a canputation speed of around 5000-6000 operations per second. It 

consists of a central control panel, input tapes, central-calculator, magnetic 

memory core, magnetic storage, high-speed digital print-out type BPM-20, and two 

output punching machines of the type PL-20. The ferrite core storage capacity is 

- gemposed of 4096 37-digit numbers in the limits 1x 10+19. Information transfer 

. speed fran the storage element is 2500 words per second. ‘The second canputer is 
called the "Pranin'" and is capable of solving ordinary differential equations 
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of the third order and algebraic equations of the seventh order. It has a 
single address system and is fully transistorized. A five double-digit system 
allows 31 operations. Addition takes 1 sec, multiplication, 10 sec. The . 
machine covers a number range fran 10-10 to 109. Orig. art. has: 2 figures. 


_ ASSOCIATION: none 
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AUTHOR: Logkutov, V. I. (Candidate of technical scien. 4) on 
bare crane emeeel 4, 

TITLE: New computing meang for engineering calculationr re 


SOURCE: Merhantaatatys avtomatizatsiya proizvodstva, no. 4, 1965, 44-48 
i 


TOPIC TAGS: computer!” special purpose computer / Promin digital computer, 
EGDA-0/60 integrator, EMSS-7 quasianalog simulator. EASF-S analyzer, 


iterator-! mathematical device 


ABSTRACT: Soviet-made special-purpose computers and sir-nlified mathematical 
mae hones for use in local laboratories, etc., are briefly des: itbed. A 


semiconductor-element digital computer ‘Promin'"' 


ig intended for ordinary 
engineering calculations in the 107#°_ 10° range (differential equations up to the 3rd 
order, algebraic equatione up to the 7th order). An electro-hydraulic EGDA-9/60 
integrator is intended for solving Z-variable symmetrical probleme describable by 
Laplace's equations. The processes simulation involvee a special electro- 
conducting paper with bridge-method-measured equipotential lines. An electric 
quasi-analog eaimulator EMSS-7 is intended for calculating beam-type systems 
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(bending maments, torques, torsional angles, etc.}. A later modification of this 
simulator algo permits designing variable-stiffness bars, censtrained-end 
frames, ete. An electronic analyzer EASP-S serves for calculating correlation 
and crosscorrelation functions, Spectral- and crosa-spectral -density functions, 
Four er-series coefficients, etc. Electrical Simulstore MPT-9, MN-7, IPT-5 
are intended for investigating the processes describable by ordinary differential 
equations. An "Iterator-1" device, Operating in conjunction with an analog 

‘sac cune, computes the valuee of unknown quantities by the method of successive 


approximations. Orig. art. has: 6 figures and 6 formulaa. 


ASSOCIATION! none 
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‘state of the wit and for converting this information into control signals. Central- 
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TITLE: . New control processes in the machine building industry. — 
AN dose | 
SOURCE: Stanki i instrument, no. 11, 1965, 3-6 IY 


TOPIC TAGS: industrial automation, machine industry, automatic control system, com- 
puter. application , 


ABSTRACT: The author considers computer systems for controlling complex production 
units in large plants and factories. Three types of systems are discussed: 1. con- 
trolling computers for localized technological units; 2. centralized systems for 
automated control of production subunits; 3. centralized systems for automatic ac- 
counting and dispatching in industrial enterprises. The controlling computers for 
localized technological units are designed for reception of initial information on the 


ized systems for automated control of individual shops and the plant as a whole are 
more complicated with respect to the controlling algorithms and engineering problems. 
Each of the three categories of control systems is illustrated by a block diagram with 
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PURPOSE: This is a textbook for personnel at plant trade schools specializing in 
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COVERAGE: General information on the grinding of metals and grinding machines 
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Electric Motors, Synchronous 
Radio no. 12, 1952. 
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Elimination of huming from a synchronous electric motor. 
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9. Monthly List of Russian Aecessions, Library of Congress, larch 1953. Unclassifie 
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Ser. 
Polarizing properties of Cherenkov pee ere bias un, Ser 
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1,Kafedra statisticheskoy fiziki i mekhaniki Moskovskogo gosudarstvennogo 


ta. 
universite (Polarization (Light)) (Cherenkov radiation) 
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SOKOLOV A.Ao, LOSKUTOV YU.M. PA = 3000 
On the Polarization Properties of Cherenkov Radiation. 

(0 polyarisetsionnykh svoystvakh islucheniya Cherenkova.- 
Russian) 

fossa}. Eksperim. i Teoret. Fiziki 1957, Vol 32, Nr 3, PP 630-632 
USSR). 

Received: 6/1957 Reviewed: 7/1957 
For the investigation of these polarization properties in 
dependence on the spin of the charged particles the authors here 
make use of the methods developed in the paper by 4.4. SOKOLOV 
and I.M. TERNOV (Zhurn.eksp. 1 teor. fis Vol 315 P 473 (1956)). 


When computing linear polarization it is necessary to split 
up the amplitude of the veetor potential of the seaondary 
quantized photon field into two eomponets whieh are vertieal 
to eaeh other; 


s . i" 
ae & + é, - Boa9 + Byazebe «(eK V/ { 4 baal (2 k 3.8, -°8,) 


Here f° = z /& denotes the unit vector eharacterising the 
motion of the photos. When investigating the eireular polarisation 
the veetor potential must be divided into two seompomeats i @ 
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PA - 3000 
Om the Polarization Properties of Cherenkov Radiation. ! 


different manner: 


wd, +a, = Bia, + Biyays Y25, -6, + 1AB0A s 1,1 


Aleo the wave funstion which describes the motion of a free 
eleetrom is explicitly written dowa. 

Whea the problem is solved according to Dirac’s theory (4.0. by 
taking electron spin into aceount), the aforementioned wave 


funotion will represent a four row matrix. However, whens 

solving the problem of KLEIN=GORDON (i.e. im the ease of spinless 
' particles) it is necessary to eonfine oneself to two wave 
functions: 


The expressions for the intensity of the partieles with and 
without epin are explicitly written down. It is also showm how 
the polaritation effects are taken into account. 

In the ease of spinless particles radiation within the eutire 
frequeney interval is strietly limearly polarised. Im the 
elassiesal approximation (> 0) radiation in the ease of 
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Pa = 35000 
On the Polarisation Properties of Cherenkov Radiation. 


particles with semiowhole spin is linearly polarised exaetly ae 
im the ease of spinless particles. Consideration leads to a 
nompolarised addition to the radiation, whieh does not vanish 

at the threshold value of the radiation. However, the linearly 
polarised part of the radiation vanishes at the threshold value 
and increases with increasing energy of the eleetrom proportional- 
ly with respeet to (E-E,)- Here E denotes the energy of the 
eleetron aad By the aforementioned threshold value. 


(No illustrations.) — 


ASSOCIAFION: Moscow State University. 
PABSEBTED BY: = 

SUMMITTD: 35. 1. 1957 

AVAILABLE: Library of Congress. 
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_ AUTHOR: ‘Loskutov) YuoH. | . SOV/155-56-4-17/34 © 
‘ TITLE: On the Cherenkov Electron Radiation With Oriented Spin (0 
ake: Cherenkovakom izluchenii elektronami s oriyentirovannyni 
spinami) © : 


PERIODICAL: Nauchnyye.doklady vysshey shkoly. Fiziko-matematicheskiye 
. ‘Mauki, 1958,~Ni 4, pp 103 - 108 (USSR) 
ABSTRACT: The author investigates: the Linear and circular polarisation 
ete of the Cherenkov: electron radiation with oriented spin. As 
. staxting. point the auther uses the: formulas: af. Sokolov and 
others /"Ref:6 - 9.7. The value of the intensity of 
_radiatien per unit of length is explicitly calcvlated in 
both cases. The.obtained formulas together with an ex-- . 
pression: for the phase displecementiof two: eladtric vectors 
characterizing two.linegr. iglarisations render possible a 
complete description of the: radiation polarization. The ‘be- 
‘havior on the threshold (characterized by the minimum energy 
quantity of the electron under which the considered radiation 


“starts) is analyzed. 
Card 1/2 ; y~ 
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@n the Cherenkov Electron Radiation With Oriented S0V/155-58-4-17/34 


ft “" . The author ‘thanks Professor A.A. Sokolov for advices. 
There are 10 references, 8 of which are Soviet, and 
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(Moscow State University imeni M.V. Lomonosov) 
SUBMITTED! April’ 14, 1958 4 
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AUTHORS: Loskutov, Yu. #., Kukenov, A. B. 56-2-27/51 
TITLE: On the Polerization of the Radiation Emitted by a "Super- 


light"~-Magnetic Moment (0 polyarizatsii izlucheniya 
“sverkhsvetovym" magnitnym nomentom 


PERIODICAL: Zhurnal Eksperimental 'noy i Teoreticheskoy Fiziki, 1958, 
Vol 34, Nr 2, pp 477-482 (USSR) 


ABSTRACT: By means of the method of quantum electro-dynamics the 
authors investigate the problem of the polarization of the 
irradiation emitted by a "superlight" magnetic noment, which 
moves in a ferro-dielectric. Expressions are given for the 
intensity of radiation per unit length. The taking into 
account of the magnetic permeability of the medium does not 
change the character of the polarization of the radiation 
in the dielectric. The first chapter deals with the 
polarization of the radiation emitted by the magnetic oment. 
An expression is put down for the vector potential & of the 
quantized electromagnetic field in a medium with the 
characteristics €(w) and p(~). The anplitude A of the vector 

Card 1/3 potential is decomposed to components which characterize 
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On the Polarization of the Radiation Enitted by a "Superlight”- 56-2-27/51 
Magnetic Moment 


certain polarization states. Also for the operator of the 
interaction energy as well as for the probability of the 
rediation emitted by the magnetic moment expressions are 
put down. Then the intensity of the rediation per unit 
length is calculated by averaging over the spin atates. An 
expression is also put down for the threshold radiation. 
™he radiation is partly polarized and different fron zero 
also at the threshold value. The letter circuastance is 
caused by the spin-flip and is a pure quantun effect. The 
polarized as well as the unpolarized part are of the same 
order of magnitude. The second chapter investigates the 
energy losses in motion in a ferro-dielectric. Here it is 
made a condition that the direction of the magnetic monent 
coincides with its direction of motion. The equations of 
the field potentials are put down in detail for this case. 
Finelly the expressions for the energy losses are deduced 
and divided into Cherenkov- and ionization parts. There are 
8 references, all of which are Slavic. 


ASSOCIATION: Moscow State University (HMoskovskiy gosudarstvennyy 
Card 2/3 universitet) 
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Magnetic Moment 


SUBMITTED: August 21, 1957 


AVAILABLE: Library of Congress 


- 1. Dielectric radiation-Polarization 2. Mathematics-Theory 
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2 AUTHORS: Sokolov, A. A.; Loskutoy.—tac He ~ 56~34-4--47/60 


TITLEs On the Cherenkov Radiation of Longitudinal Polarized 
Electrons (0 cherenkovskom igluchenii prodot'no poiyari- 
zovannykh elektroncy) 


PERIODICAL3 Zhurnal eksperimental'tnoy 2 teoreticheskoy fiziki, 19585 
Vol. 34, Nr 4 ppe 1022-7023 (USSR) 


ABSTRACT: The pregent paper generalizes the results of a previous 
paper by the same author (Ref 3) dealing with the polari~ 
zation properties of Cherenkov radiation for the case of 

Llongitudinai polarized electrons. For their calculations 
the authors used various formulae given in the book by A. Ae 
Sokolov and D. D. Ivanenko (Ref 4). 
Gherenkoy radiation will consist of three parts: 

max max 


Wy = (2/207) wa (w)au = (e?/20") (ww) + 


f } 
ards” % * seatiaca” + sh ongi tudinal We 
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On the Cherenkov Radiation of Longitudinal Polarized 56--34:-4-47/60 
Electrons 
where Ww) aW(i = eos") denotes the (completely 
linearly polarized) classical part of the radiation; 
4 27 2 345 2 2yr eg | 2 “5 
Yuantumlixe ©) = (ao /2e PD yea n-) the completely 
unpolarized quantumlike additional term; 
‘\ A 27. 4 {4 es 
"iene euainal —? = A(nw /sp)(4 (4/hn)cos @) character 


izea the longitudinal polarization of the photons. It is 
interesting that this part of the radiation is pro: 


portional not te hk put to 2, The following formula holds 
for the degree of circular polarizations 


P= (w,(u) + w.w))/ (a, () + w, (w}) % a(hna/eop)- 


There are 4 references, 4 of which are Soviet. 


ASSOCIATION ¢ Moskovskiy gosudarstvennyy universitet (Moscow State 
University) 


SUBMITTED January 18, 1958 
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LOSKUTOV, Yu-lfe, cand Phys Hath Sci — (diss) “Polarization 
and spin effects of bozons and fermions." Hos, 19595 8 pp 
Mos State Univ im H.V. Lonongov. Physics Faculty) 150 cosies. 


Bibliography at end of text (15 titles) (KL, 35-59, 111) 
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44.6540 66603 
SOV/139~59~3-20/29 
AUTHORS: Sokolov, A,A., and Loskutov, Yu.lM. 


TITLE: On the Theory of Bosons and Fermions with Oriented Spi 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1959, Nr 3, pp 132-142 (USSR) 


ABSTRACT: Lee and Yang (Ref 1) have predicted that in the case of 
weak interactions parity is not conserved. In phenomena 
involving the neutrino (fermions with zero rest mass) 
the nonconservation of parity may be explained with the 
aid of the two-component theory, or with the aid of the 
theory of Dirac particles with oriented spin (Refs 2, 3). 
In the latter case, and for positive energies (e = 1, 


neutrino), it is necessary to retain the solution with 
one spin direction (8 = §), and for negative energies 


(e = «1, antineutrino) with the other (S.7 = ~-S). This 
may be achieved if the wave function satisfies both 
the Dirac equation and the additional condition given by 
Eq (1) (Ref 4+), or (X= py)ye= 0 where Re, & =~ 
(or -1) both for ¢ =1 and ¢ =+1,. The quantity 

S, = S.- is proportional to the projection of spin onto 
the direction of the momentum p. In the present paper 
an attempt is made to generalize this result to particles 
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66603 


SOV/139~59-3-20/29 
On the Theory of Bosons and Fermions with Oriented Spin 


with spin 1 (bosons, vector field) and zero rest mass. 
The theory describes charged bosons and fermions whose 
spin has opposite directions (relative to the momentum) 
for positive and negative energies. A discussion is given 
of the invariance of vector equations with respect to C, 
P and I transformations. It is shown that in the 
theory of vector particles with oriented spin the result 
TCI = const holds. It is also shown that the helicity 
is not conserved under charge conjugation but it is 
conserved under space inversion so that I = const both 
for particles with positive and with negative energy. 


Card Moreover, T# const and CT = const. 
2/2 There are 4 figures and 11 references, of which 4 are 
Soviet, 2 German and 5 English. 
ASSOCIATION: Moskovskiy gosuniversitet imeni M.V. Lomonosova 
(Moscow State University imeni M.V. Lomonosov) ye 
SUBMITTED: April 4, 1959 
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68870 

8/139/59/000/05/012/026 
24.4500 203o/Bi ; 
AUTHORS: Sokolov, A.&., Ternov, IM.» and Loskutov, Yu.M,_ 
TITLE: On the Transformation Properties of the spin/V** 

Pseudovector 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1959, Nr 5, pp 72-80 (USSR) 


ABSTRACT: Problems connected with the spin properties of particles 
have recently become more important in view of the 
discovery of the non-conservation of parity (Ref 1). 

The present paper introduces the 4vector of polarisation 
of Dirac particles by a covariant method and investigates 
its transformation properties. The transformation law is 
Shown to be of the form given by Eqs (l4a-2). The 
results obtained from an analysis of the transformation 
properties are used in connection with phenomena in which 
parity is not conserved. In particular the Wpe decay 
is discussed and it is shown that in the laboratory 
system, the spin of the p meson makes an angle a with 
the direction of its momentum which is given by Eq (21), 


Card where 6, is the angle of emission of the p meson. 
1/3 The appearance of a transverse component of the p meson 
spin in the laboratory system has also been considered by 
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68870 
8/139/59/000/05/012/026 
B032/B114 
On the Transformation Properties of the Spin Pseudovector 


Ascoli (Ref 9) but differs from Eq (21) by the factor 
given by Eq (23), which takes into aceount relativistic 
contraction of the transverse components of the spin. 

In fact, the axial spin vector characterises the 
circular polarisation in the plane perpendicular to its 
direction. For the longitudinal spin component this 
plane is perpendicular to the velocity of the particle 
and hence the polarisation remains unaltered. In the 
case of the transverse component, on the other hand, the 
velocity vector will lie in this plane and hence the 
polarisation will change. For particles with zero rest 
mass, the angle a vanishes, i.e. if the axial vector 
S is parallel to the momentum vector & in the given 
inertial frame, they will remain parallel in all other 
inertial frames, This can be used to characterise the 
neutrino and the anti-neutrino by different values of S, 
namely s =—1l and s = +1, If the polarisation of 
the neutrino is characterised by its helicity, i.e. by 
the rotation of the component of the vector gw which 
is perpendicular to the momentum, then in transforming 
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8/139/59/000/05/012/026 
E032/E114 
On the Transformation Properties of the Spin Pseudovector 


from a left-handed system to a right-handed system this 
rotation is conserved, i.e. a left-handed neutrino will 
not transform into a right-handed neutrino. In fact, 
in such a transition the momentum (polar vector) changes 
Sign while the axial spin vector remains unaltered. 
However, the same direction of the axial vector in the 
left-handed and right-handed coordinate systems 
correspond to opposite rotation (circular polarisation). 
Card It follows that space inversion conserves helicity. 


3/3 There are 12 references, of which 7 are Soviet and 
5 English. 
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24(5) $07/$6-36-3-28/11 
AUTHORS: Soxolov, &. As, Ternav, I. Mey Loskutoy, Yue a. 


TITLE: Cn the Probles of the Covariant Doternination of the Spin. 


Paeudoveotor (K voprosu o kovariantnos opredelenii poevdoes 
vektora spina 


PERIODICAL: Zhurnal ekaperinental’noy 1 teoreticheskoy fisiki, 1959, 
Vol 36, Nr 3, pp 930-952 (USSR) : 


ABSTRACT: The present paper ("Latter to the Editor") te based upon an 
earlier paper by Sokolov (Refs 1-3). It has already been shown 
that the longitudinal polarization of free Dirac particlss 
can be described by the operator (82) /. This operator ocoure 
ae integral of soticn with the efgen value "e*.The authors 
endeavor to connect with the vatue "a" * not only longitudinal 
polarization but also transversal polarization oa well as the 
time coaponent of the spin vector. Proceeding from the wave 
function for positive energy in consideration of the spin 
state equations are derived for the componente of the spin 
vector. The transversal and the tine component, which do not 


err alacant nt Seema nSann ements dh ibaTiennetiin Asan Dneeatataanstay 


t 
- occur as integrals of motion, oan be represented as sean value : 
+ 3 

eg Card 1/2 {- Kfy*g yes, Ke ks TR \ 

i ; 
‘ i 

: 50¥/56-36-3~48/74 | 

On the Problem of the Covariant Determination of the Spin-peeudoveator 

It further holds that | 

! 

| 


| : : 
5, ° Ce | T-88” com & 52 =k ¥ T=eF" sin 8 


f; «ka, 5, © ikey several special cases are investigated. 


There are 7 references, 6 of which are Soviet. 


ASSOCIATION:  Moskovekiy gowudarstvennyy universitet (Moecce State 
University) ' 


SUMMITTED: Ootover 27, 1958 
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POPOV, YueA.; LOSKUTOV, YueM. 


Theory of unit-spin polarized particles. Izv.vys ucheb.2av. ; ae 
N0.3:20627 ‘61. (MIRA 14: 


1. Moskovskiy gosuniversitet im. M.V.Lomonosova. 
(Nuclear spin) 
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TERNOV, IeMe3 LOSKUTOV, Yu.M.; KOROVINA, L.I. 


Possibility of polarization of an electron beam due to reativistic 
radiation in a magnetic field. Zhur.eksp.i teor.fiz. 41 
Tad n0.421294-1295 0 ‘él. (MIRA 14:10) 


1. Moskovskiy gosudarstvennyy universitet. 
(Electron beams) (Magnetic fields) 


Weert 
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SOKOLOV, Arseniy Aleksandrovich, ghee LOSKUTO Mikhaylovich; 
TERNOV, Igor’ Mikhaylovich; LARIN, s. I, red.; SMIRNOVA, M.I., 
tekhn,. red. 

{Quantum mechanics] Kvantovaia mekhanika, Pod obshchei red. A.A. 
Sokolova. Moskva, Gos. uchebno-pedagog. izd-vo M-va prosv. 


RSFSR, 1962. 591 p. (MIRA 15:3) 
(Quantum theory) 
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PERIODICAL: Moscow. Universitet. Vestnik. Seriya III. Fizika, 
astronomiya, no. 2, 1962, 29-35 


TITLE: Polarization properties of 


TEXT: The polarization properties of electrons from the ae et + y+ v! 
decay of a longitudinally polarized charged muon at rest were investigated 
with two variants of weak four-fermion V-A interactions. In the Lee-Yang 
version of the interaction Hamiltonian, the transverse polarization of 
electrons polarized in the plane perpendicular to that of decay is 
sensitive to a possible non-conservation of time parity; in the : 
Feynman-Gell-Mann version, however, there is no polarization. If the state 


of polarization of decay electrons is described by es a ., 1s » the 
e e 


probability of electron production is given by 
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Polarization properties of .-.. B125/B102 
/ 

dW = —Ht__ § (Lae. Ws, (ghar + gust) > Wat ee 
. 4 
us (2n)'ch224 en 

mrs =A} n=wal. 
W,, = 2 (1—*) (1 F 5,8.) (ig? — 3A2 25-42) (3 — 5, 008 8) + 

Se 9 
8k. (R. F 5.9) (cm. [5]), 
peed ae ere (9), 


Ws = + (I) (P— 2) ZO 
W, = 0. 


Rene 


in the Feynman-Gell-Mann version, and with 
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Ws, = (it Bet) {(q? — 3k?) (3 — 5, cos 4) -+ 842] + 


R, 


+2(1 +5, cos6) qk, (be + 5%) + Ta 


Wy = a sin Hee (gt — A) —my Baked + HE +H], 


5 Ws = 2 sin 0 (ab) (4, a Re), 
in the Lee-Yang version. 
$= GiGat+G7Gv, y= 


«| 


m= EGG —GEGa), a= (GF Ga — GG 


ke u ae 
gq = hop — KK. Lae 4 cos 0 = (5,9), 


ie (#24) (3 — 5, c0s6)}. (10), 


(G3 Gy + G}Ga), 


(11). 


Roe __ _moc® 
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of a muon at rest. The transverse polarizations Ps and Py of electrons 


polarized in the decay plane (~ =0) and perpendicularly thereto (yg =1/2), 
respectively, are given by P, 4 = W, o/ (4, +H 9) Wo 2 W,+H_, is the 
? ? rs =; 


total electron-decay probability, and P, = (Wy-¥W_, )/i, is the 


longitudinal electron polarization. The relation VP24P0 42 = 1 is 


valid for a completely polarized electron beam. If the beam is partly 
formed by unpolarized electrons, the fraction Pg of the unpolarized state 


is given by P = 1- VP74pe+Ps . The polarization of the decay electrons 
is closely related to the ratio between the constants G. and Gye As a 


phase shift (G, = Gus) exists between constants with equal modulus, 
n= cop%, 4, = 0, and %, = sind. Iféd = 1 (G, = Gy) (V-A interaction), 


the Feynman-Gell-Mann and the Lee-Yang versions are equivalent. If &b fm, 
the following is founds: In the Lee-Yang version, part of the high-energy 
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electrons (K, > k,.) are polarized transversely to the plane perpe. ular 


to that of decay. The existence of transversely polarized high-euw. 1 
electrons characterizes the degree of violation of the time parity - 
(10). In the Lee-Yang version, : 


2 ne 
Pyp=l— a V ((3 — 2x) cos6 + (2x — 1) cos 0]? sin? 6 sin? 6. (22) 
9 - 


for K, > Koos and in the Feynman-Gell-Mann version, PR. = 0. If CG, and Cy 
are not equivalent regarding their modulus, and if Koe/Ke — O, the 


Lee-Yang version contains transversely polarized electrons voth in the 
‘decay plane and in the plane perpendicular thereto, while the Feynman- 
Gell-Mann version has none. If Pe > 1, the fraction of unpolarized 


electrons is zero in the Feynman-Gell-Mann version, but tends toward 
(1- 1) in the Lee-Yang version. The lifetime t of the muon at rest in 


versions (2) and (3) is ((4.3/(4-cos8)+0.02)-107° and (2.1540.02)+107° sec, 
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sensitive to phase shifts. It is noted that the investigation of 


transverse polarization is an appropriate 
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both versions. Po is very : 


ye 
a Ms. 
‘. 


means for choosing the 


interaction Hamiltonian. A. A. Sokolov is thanked for discussions and 
advice. The English-language reference is: Sokolov A. A. Nucl. Phys., 


9, 420, 1959. 


ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Department of 
Statistical Physics and Mechanics) 


SUBMITTED: May 5, 1961 
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Theory of vector particle with oriented spin. Zhur. eskp. i 

teor. fig, 43 no.is126-13) Jl ‘62. (MIRA 15:9) 


1. Moskovskiy gosudarstvennyy universitet. 
(Nuclear spin) (Wave meshanics) 
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AUTHORS: Kerimov, B. K., Popov, Yu. Ae, Loskutov, Yu. KM. 
TITLE: Electron polarization on p+ meson decay (II) 
PERIODICAL: foscow. Universitet. Vestnik. Seriya III. Fizika, 


PaSFOpORIYS: no. 1, 1963, 62-65 


THAT: In eeatinuatiCn of their study of the decay ‘probability of resting nes 
longitudinally polarized y+ mesons (p~—> e~ + Vv +9) (VMF no. 2, 29, ai 
1962) the authors calculate the decay probability: of moved longitudinally 
polarized pt mesons and the degree of longitudinal (P, ) and transverse — 


(P, and P;) polarization of the electrons produced. The calculations were 


made on the basis of the Hamilton operator for V-A interaction 

given by Yang and Lee (Phys. Rev. 105, 1671, 1957) and by Feynman and 
Gell-Mann (Phys. Rev. 109, 193, 1958). The proportion of the non-polarized 
electrons in the beam is epleuietes fron : 


2 2 
Po ail- Pe + Po + ee 
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The expressions obtained are e 


quivalent for the coupling constants 
G, = “Gy (Vea interaction). 


In this case (Feynsian-Gell-Mann) Pio Os 


“id : = 
For CG. = Gye . , & # nu, different expressiong are obtained. at is shown: 7 
that a measurement of the transverse pblarization P, and Ps of the V 

‘electrons and of Po &ives indications of the: "interrelation between the | A 


coupling eenetanes and, 


therefore, of the time reversal invariance of the 
weak interaction, . 


“. ASSOCIATION: 


a :  Kafedra statisticheskoy fiziki i neweanic (Department 
: of Statistical phyet as and Mechanics) - 
SUBMITTED: June 23, 1962 
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' TITLE: The problem of radiation damping of betatronic oscillations 


SOURCE: Moscow, Universitet. Vestnik. Seriya 3. Fizika, astronomiya, no. 3, 1964, fa 
; 1C1=103 oie 


TOPIC TAGS: betatron, betatronic oscillation, cyclic accelerator, radiation damp= ! 
ing, quantum theory, cyclic electron accelerator, electron accelerator, electron ; 
radiation, electron oscillation, electron motion, parabolization : 


e 
ABSTRACT: After the demonstration of the influence of quantum fluctuations of 
radiation on the movement of electrons in a cyclic accelerator, the development of 
the quantum theory of electron movement acquired theoretical and practical signi- 
ficance. Recently, in a paper by S. A. Kheyfets and Yu. F. Orlov (ZhETF, ks, 1225, 
1963), an attempt was made to obtain not only fluctuation activation of betatronic 
oscillations, but also classical damping using a nonrelativistic approximation in 
addition to the quantum method. These authors feel that one cannot obtain radia- 
tion damping in either the classical. case or the quantum case because quadratic 
; terms in r'and dr_ are neglected in the equations of movement, ice. 'paraboliza-~ - 
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tion" of the potential energy describing the betatronic oscillations is carried 
out. The present authors then point out that, ''parabolization'' of the potential 
energy actually takes place In both the classical and quantum calculations. 'Never= 
theless, in spite of the assertions of S. A. Kheyfets and Yu. F. Orlov, with the : 
help of the classical theory’ the authors at once found an expression for radiation | 
damping: 


( 
{ 


; Yo gy 
Se eee en Z 
pitaatng, Chet biker esd . 


They then review their previous work on the application of quantum theory to the 
excitation of betatronic oscillations, and show that the criticism of Kheyfets and : 
Orlov concerning the origin of classical damping cannot be applied to the ultra- =} 
relativistic case of "free'' betatronic oscillations. Attention is drawn, in this } 
connection, to the work of Gutbrod (Zs. f. Phys., 168, 177, 1962). Taking into : 
account all the terms of the analysis, one can obtain the following expression for | -- 
the change: in.the quantum number s: ; ae oe 


ee ee tase we Pe pot 


TdT 85 ec “(cE a): 5 et Se eT a 
jdt mad ond me) mgs . 2 
where WK! is ‘the classical expression for ‘the ‘energy’ being radiated in a unit of 
~ [Cord 2/3 
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time. In conclusion, the authors remark that the quantum fluctuations of the 
radius have great practical significance. in this regard, if the first quantum - 
term in the right hand side of equation (2), corresponding to the quantum fluctu- 
ations, is neglected, then the square of the amplitude of the radial fluctuatlons 
rapidly vanishes In the presence of relatively large energies. Acutally; however, . 
the amplitude of the vertical or axial oscillations tends toward a smal! positive : 

‘ limit. It also follows that the effect of classical damping begins to decrease at: 
energies on the order of 400-600 Mev. The article is followed by a brief rebuttal . 
by S. A. Kheyfets. Orig. art. has: 9 formulas. . PE 4 te i 
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